1 H NMR spectrum was recorded on a Bruker-600 MHz NMR instrument. Electrospray ionization (ESI) mass spectra (MS) were acquired using the Quattro Premier XE mass spectrometer (Waters, USA). Thermogravimetric analysis was recorded by STA 449 F3 Jupiter simultaneous thermal analyzer.
Atomic force microscopy (AFM) measurements were acquired using a NanoScope V atomic force microscope (Veeco Instruments, Plainview, NY, USA). Isothermal titration calorimetry (ITC) experiments were carried out on a NANO ITC System (TA Instruments Inc., USA). Circular dichroism (CD) spectra were collected with a JASCO J-810 spectropolarimeter. Matrix-assisted laser desorption and ionization time-of-flight mass spectrometry (MALDI-TOF-MS) experiments were carried out on an Autoflex III smartbeam™ MALDI-TOF instrument (Bruker, Billerica, MA, USA).
Transmission electron microscopy (TEM) measurements were analyzed on a transmission electron microscope (JEOL JEM-1011). Fourier transform infrared spectroscopy (FTIR) spectra were recorded on a BRUKER Vertex 70 FTIR spectrometer. Nitrogen adsorption-desorption isotherms were recorded on a Micromeritics ASAP 2020M automated sorption analyzer. Flow cytometry was carried out on the flow cytometry (BD LSRFortessa™ Cell Analyzer). Inductively 3 coupled plasma mass spectrometry (ICP-MS) measurements were measured using ICP-MS (TheroScientific Xseries Ⅱ).
Synthesis of compound 1
The synthesis followed the literature procedure. 1 A mixture of 2,4-dihydroxy benzaldehyde (10 mmol) , N-acetylglycine (10 mmol), and anhydrous sodium acetate (30 mmol) in acetic anhydride (50 ml) was refluxed under stirring for 6 h. The reaction mixture was poured onto ice to give a yellow precipitate. After filtration, the yellow solid was washed by ice water before it was refluxed in a solution of concentrated HCl and ethanol (2:1, 15 mL) for 1 h, then ice water (20 mL) was added to dilute the solution. The solution was then cooled in an ice bath and NaNO2 (20 mmol) was added. The mixture was stirred for 15 min and NaN3 (30 mmol) was added dropwise. After stirring for 30 min, the resulting precipitate was filtered off, washed with water, and dried under reduced pressure to afford a brown solid (1.04 g, 51% 
Synthesis of MSN-NH2
Amino-functionalized mesoporous silica nanoparticle (MSN-NH2) was prepared according to the procedures with slight modification. 2, 3 Briefly, tetraethoxysilane (TEOS, 5 mL), (3-aminopropyl)triethoxysilane (APTES, 1 mL), NaOH (0.28 g), and
N-cetyltrimethylammonium bromide (CTAB, 1 g) were added to 500 mL water. After stirred at 80 °C for 2 h, the nanoparticles were filtered and washed with water and ethanol. Then the nanoparticles were refluxed in a solution of concentrated HCl and ethanol (1:99, 200 mL) for 8 h to remove CTAB. MSN-NH2 was separated by centrifuging at 12000 rpm for 10 min. were reacted in DMSO (10 mL) for 1 h. After adding MSN-NH2 (800 mg), the solution was stirred at room temperature for 12 h and then washed with DMSO to harvest MSN-BA.
Prodrugs-loaded MSN was prepared by a solvent evaporation method. 
AFM studies
The samples were diluted with deionized water to yield a final concentration of 1 μM.
Then aliquots of 60 μL of each sample were placed on a freshly cleaved mica substrate. After incubation for 30 min, the substrate was washed with water and dried before measurement. Tapping mode was used to acquire the images under ambient conditions. The AFM images were processed with Nanoscope software.
MALDI-TOF-MS measurements
After the photo-oxygenation, Aβ solution was added with 10% ethanol and then centrifuged at 13000 rpm for 15 min to remove the HEPES buffer. Then Aβ was re-dissolved in deionized water and stored at 4 °C before the measurement. Sinapic acid was applied as the matrix for MS analysis.
Nitrogen adsorption-desorption measurements 6 The samples were degassed at 50 °C for 12 h. The specific surface areas were calculated from the adsorption data in the low pressure range using the BET model and pore size was determined following the BJH method.
Cell culture
PC12 cells (rat pheochromocytoma, American Type Culture Collection) were maintained in Dulbecco's minimum essential medium (DMEM, Gibco) supplemented with 5% fetal bovine serum and 10% heat-inactivated horse serum at 37 °C in a humidified atmosphere of 5% CO2 and 95% air. The media were changed every three days, and the cells were passaged by trypsinization before confluence. After washing, cells were observed with fluorescence microscope.
Cytotoxicity assays

ICP-MS measurements
To investigate whether MSN could access worms' tissues, Si level of MSN-treated worms was detected using ICP-MS (TheroScientific Xseries Ⅱ). C. elegans was cultured on the NGM containing MSN (1 mg mL -1 ) for 24 h. MSN-treated worms were washed with deionized H2O and centrifuged at 1000 rpm thrice. After the worms were lyophilized, worms were lysed with a sonic tip in the ice bath for 15 min. HF (50 wt%, 0.1 mL) and HNO3 (2 wt%, 9.9 mL) were added to allow dissolution of the silica nanoparticles with ultrasound. The clear acidic solutions were used for ICP-MS analysis.
Mouse brain slice culture
The use of mice followed the guidelines of the Institutional Animal Care and Use
Committee. The 3×Tg-AD mice were purchased from The Jackson Laboratory (JAX order number 3591206, Bar Harbor, ME, USA), and these mice express the mutant PS1M146V, APPswe, and tauP301L transgenes and generally develop Aβ plaques and neurofibrillary tangles that represent the neuropathological process of AD.
Twelve-month-old 3×Tg-AD or wild-type mice were rapidly sacrificed before further manipulation. Fresh brain tissues were embedded with 3% low melting temperature agarose in artificial cerebrospinal fluid (ACSF), which contained 125 mM NaCl, 5 The samples were purified by preparative thin-layer chromatography before the MS analysis. 304.3 corresponded to generated compound 3. (LC-MS). 11 The LC-MS quantitive analysis was performed using a Waters Acquity UPLC and an autoinjection system hyphenated to a Quattro Premier XE mass spectrometer (Waters, USA) equipped with an electrospray ionization (ESI) source.
The separation was achieved using a Thermo AQUASIL C18 column. The system delivered a constant flow of 250 μL min -1 and the mobile phase was a mixture of methanol and 10 mM ammonium acetate. The volume of injection was 10 μL. As shown in Fig. S33 , the yield of compound 6 raised with the increased concentration of Aβ-Cu. 
